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(54) LIQUID CRYSTAL DISPLAY 

(57)Abstract: 

PURPOSE: To improve the integration degree of a circuit by setting the 
mobility of a thin-film transistor in a display picture element at a value in a 
specific range, the mobility of a thin-film transistor in the circuit at a value in 
a specific range and the amplitude of the liquid-crystal driving voltage of a 
driver at a specific value or less. 

CONSTITUTION: The migration of a TFT in a display section is set to 
3cm2/Vs and off currents to 100pa, thus allowing the setting of the ratio of 
the channel width to channel length of the TFT in a picture element to one. 
Accordingly, the numerical aperture, of a display region is improved, the 
brightness of a panel is enhanced and the power consumption of a back light 
can be reduced. The mobility of a driver is set at 800cm2/Vs, thus generating 
the signal of 30MHz. The mobility of a peripheral circuit is set to 10cm2/Vs to 
30cm2/Vs, thus allowing switching matrix circuit operation. The mobility of an 
internally stored circuit is set to 100 to 300, thus reducing the in-plane 
dispersion of a voltage change by capacitance between a source and a drain 
at the time of the off of the TFT. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display with which mobility of the thin film transistor of said built-in circuit is 
characterized by the amplitude of the liquid crystal driver voltage of below 30cm2/Vs and a driver being 
less than [ 5V ] by the mobility of the thin film transistor of said display pixel more than 10cm2/Vs 
below 5cm2/Vs more than 1cm2/Vs in the liquid crystal display which consists of a thin film transistor, 
the display pixel which drives liquid crystal, a built-in circuit formed on said substrate, and a driver 
joined on said substrate. 

[Claim 2] In the liquid crystal display which consists of the display pixel which drives liquid crystal by the 
thin film transistor, a built-in circuit formed on said substrate, and a driver joined on said substrate The 
mobility of the thin film transistor of said display pixel is 0.7cm2/Vs. Above Below 5cm2/Vs The liquid 
crystal display with which mobility of the thin film transistor of said built-in circuit is characterized by 
the amplitude of the liquid crystal driver voltage of said driver being less than [ 5V ] below 100cm2/Vs 
more than 30cm2/Vs. 

[Claim 3] In the liquid crystal display which consists of the display pixel which drives liquid crystal by the 

thin film transistor, a built-in circuit formed on said substrate, and a driver joined on said substrate The 

mobility of the thin film transistor of said display pixel is 0.4cm2/Vs. Above Below 5cm2/Vs The liquid 

crystal display with which mobility of the thin film transistor of said built-in circuit is characterized by 

the amplitude of the liquid crystal driver voltage of said driver being [ the glass softening temperature of 

or less / 5 / V substrate ] 600 degrees C or less below 300cm2/Vs more than 100cm2/Vs. 

[Claim 4] The liquid crystal display characterized by joining said driver directly on a substrate in the 

liquid crystal display which consists of the display pixel which drives liquid crystal, a built-in circuit 

formed on said substrate, and a driver joined on said substrate by the thin film transistor. 

[Claim 5] The liquid crystal display characterized by the number of said driver being one piece in a liquid 

crystal display according to claim 1. 

[Claim 6] The liquid crystal display which the number of said driver is two pieces and is characterized by 
being arranged at the video-signal [ on said substrate ], and scan signal side, respectively in a liquid 
crystal display according to claim 1. 

[Claim 7] The liquid crystal display characterized by connecting said driver to one side on a substrate 
side in a liquid crystal display according to claim 1. 

[Claim 8] The liquid crystal display with which the diagonal dimension of a viewing area is characterized 
by the distance of the periphery of a liquid crystal display being 5mm or less from the periphery of a 
display by 75mm or more 175mm or less. 

[Claim 9] The liquid crystal display characterized by building the circumference circuit in said viewing 
area in the liquid crystal display of claim 8. 

[Claim 10] The liquid crystal display characterized by connecting the driver of said circumference circuit 
to a substrate by the COG method in a liquid crystal display according to claim 9. 

[Claim 11] The information processor characterized by joining said driver directly on a substrate, in the 
information processor carrying the liquid crystal display which consists of the display pixel which drives 
liquid crystal, a built-in circuit formed on said substrate, and a driver joined on said substrate by the thin 
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film-transistor. 

[Claim 12] The liquid crystal display characterized by using the silicon film which the thin film transistor 
of said pixel formed or less by 350 in a liquid crystal display according to claim 4. 

[Claim 13] The liquid crystal display characterized by being the thin film transistor by which annealing of 
the mobility of the thin film transistor of said circumference circuit was carried out to ten or more in a 
liquid crystal display according to claim 4. 

[Claim 14] The liquid crystal display with which the number of connection terminals with said driver is 
characterized by being 1/25 or less in a liquid crystal display according to claim 1 or more [ of the sum 
of the number of scanning lines and the number of signal lines ] from 1/2. 

[Claim 15] The liquid crystal display with which the ratio of the area of the display pixel to the area of 
said substrate is characterized by being 95% or less 70% or more in a liquid crystal display according to 
claim 1. 

[Claim 16] The liquid crystal display characterized by the distance of said driver and said circumference 
circuit being 1mm or less in a liquid crystal display according to claim 1. 

[Claim 17] The liquid crystal display characterized by forming the light-shielding film on said 
circumference circuit in a liquid crystal display according to claim 1. 

[Claim 18] The liquid crystal display characterized by said driver being collected by only the shorter side 
of said substrate in a liquid crystal display according to claim 1. 

[Claim 19] The liquid crystal display characterized by said driver being collected by only the long side of 
a substrate in a liquid crystal display according to claim 1 . 

[Claim 20] The liquid crystal display characterized by the threshold voltage of said liquid crystal being 
less than [ 2V ] in a liquid crystal, display according to claim 1. 

[Claim 21] The liquid crystal display with which switch time amount of the thin film transistor by the side 
of 30 microsecond or more video signal of 60 or less microseconds and said built-in circuit is 
characterized [ the switch time amount of the thin film transistor of said display pixel ] by to 0.01 
microsecond or more be 0.03 microseconds by the switch time amount of the transistor of 3 
microsecond or more 12 or less microseconds and said driver in the liquid crystal display which consists 
of the display pixel which drives liquid crystal by the thin film transistor, a built-in circuit formed on said 
substrate, and a driver joined on said substrate. 

[Claim 22] It sets to the liquid crystal display which consists of the display pixel which drives liquid 
crystal by the thin film transistor, a built-in circuit formed on said substrate, and a driver joined on said 
substrate, and, for the switch time amount of the thin film transistor of said display pixel, the switch 
time amount of the thin film transistor by the side of 16 microsecond or more video signal of 30 or less 
microseconds and said built-in circuit is 1.6 microseconds. The liquid crystal display with which switch 
time amount of the transistor of said driver be characterized by to be 0.03 microseconds 0.01 
microseconds or more 6 or less microseconds above. 



[Translation done.] 
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V i 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the active-matrix liquid crystal display which used the 

liquid crystal display, especially the thin film transistor. 

[0002] 

[Description of the Prior Art] An active matrix liquid crystal indicating equipment has on a substrate a 
thin film transistor (TFT) and the pixel of liquid crystal which this drives near the intersection of two or 
more scan wiring and signal wiring. A scan signal and a video signal are supplied for an external driver IC 
to scan wiring and signal wiring by connection, respectively. A video signal is impressed to liquid crystal 
by TFT turned on with the scan signal, and a predetermined image is displayed. 

[0003] COG (Chip On Glass) which uses a metal paste, solder, etc. and is directly joined on the TAB 
method using the organic resin film with which the approach of connecting an external driver to wiring 
on a substrate has a metal circuit pattern in a display, and a substrate — there is law. An example of 
the COG method is indicated by JP,5-1 1 3574,A. 

[0004] as an example which built in all or a part of function of an external driver on the substrate, and 
reduced the number of an external driver, it will be international 8 pages from an electronic technique 
and the six-page June, 1993 issue in 1993 Electron DEBAISEZU a meeting — technical There is [ 392 
pages (1993 International Electron Devices Meeting Technical Digest, pp 389-392) ] an example of a 
publication from a digest and 389 pages. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned invention, consideration is 
not fully made about the cost reduction of a liquid crystal display, power consumption reduction, the 
improvement in a pixel, and contraction of an equipment appearance. 

[0006] The purpose of this invention is for the miniaturization of the high definition dimension of a 

active-matrix liquid crystal display and a manufacturing cost to decrease. 

[0007] 

[Means for Solving the Problem] According to the liquid crystal display of this invention, a part of 
function of a drive circuit is built in on a glass substrate, and the driver for driving to this is connected 
to a glass substrate. 

[0008] In a liquid crystal display with a built-in circuit, on a glass substrate, a circumference circuit is 
constituted from TFT with a working speed quicker than TFT of a pixel, and, according to the 
embodiment of this invention, the number of a driver may be two or less pieces. 

[0009] Furthermore, according to other embodiments of this invention, in a liquid crystal display with a 
built-in circumference circuit, direct continuation of the two or less drivers is carried out on a substrate. 
[0010] 

[Function] The degree of integration of a circuit goes up to a circumference circuit by using TFT with a 
quick working speed. The external number of drivers is reduced by two or less pieces also in a high 
definition liquid crystal display. Concentration of a driver is attained at one side of a substrate, and the 
dimension of a liquid crystal display is reduced. Connection wiring with a driver and an external signal 
can be shortened, and the formation of small lightweight of equipment and low cost-ization are attained. 
[001 1] Furthermore, by making connection of a driver the COG method, the appearance of a liquid 
crystal display becomes almost equal to a glass substrate, and a dimension becomes still smaller. 
Although it is the COG junction which was conventionally high, since the number of drivers to connect 
becomes one piece or two pieces, a faulty connection can be reduced. For example, if the rate of a 
faulty connection per driver considers as 1%, the yield which does not carry out circuit built-in, but is 
successful ten pieces when the number of drivers is ten pieces will become 99% to becoming 90% a case 
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v witlra built-in circuit. This improvement effectiveness in the yield will become more remarkable if the 
percent defective per piece becomes high. The repair in the case of a faulty connection, i.e., inspection, 
separation, and re-connection become easy. A manufacturing cost can be reduced by percent-defective 
reduction. 

[0012] It carries out on earthquake resistance and an impact-proof disposition by carrying out COG 
mounting. Thin shape-ization of the case material of a liquid crystal display can be performed. The 
dimension of a liquid crystal display is reduced. 

[0013] It is connected with thick film wiring, such as FPC, and thin film wiring on a glass substrate 
between the external interface and the driver. Since a driver is one piece or two pieces, the die length 
of wiring on a glass substrate can be arranged short. Since wiring is a thin film as well as the electrode 
material of TFT, although its sheet resistance is usually large, the voltage drop by the wiring resistance 
with short wiring and voltage variation are reduced, moreover — : since wiring is short — the amount of 
electromagnetic-field radiation — it is small. The shielding material which covers radiation can omit or 
reduce, and-izing of the liquid crystal display can be carried out [ thin shape ]. With the distorted stress 
at the time of substrate cutting, it is divided and there is a minute case where a check, fragment 
adhesion, etc. arise in a substrate periphery. The open circuit by this and the short circuit between 
wiring can be prevented. 

[0014] The number of crossings and crossover area between wiring on the glass substrate which 
connects a driver to an external interface can be made small. The poor short circuit probability during 
wiring by the wiring riding **** level difference in a crossing part which disconnects and crosses is 
reduced. 

[0015] The part which connects the wiring comrade of a different layer can be reduced. The rate of a 
faulty connection decreases and a manufacturing cost can be reduced. 

[0016] The amount of contraction of the glass substrate of a substrate is reduced by making process 
temperature low. Since dimension fluctuation of the pattern formed on the substrate is small, the 
alignment precision of a substrate and each connection terminal of a driver improves. Micrifying of a 
connection pitch, reduction of the connection resistance by expansion of effective connection area, 
defect reduction of a connection process, and compaction of a connect time are attained. 
[0017] The coefficient of thermal expansion of a glass substrate is larger than the coefficient of thermal 
expansion of a quartz substrate 1 figure, and almost equal to the coefficient of thermal expansion of a 
driver which consists of single crystal silicon. The alignment precision of connection of a driver and a 
substrate improves and micrifying of a connection pitch, reduction of the connection resistance by 
expansion of effective connection area, defect reduction of a connection process, and compaction of a 
connect time are attained. The driver by thermal stress and poor breakage of a substrate, and peeling of 
a connection can be reduced. 

[0018] Drawing 21 and drawing 22 show the equal circuit of 1 pixel, and a drive wave. Actuation of TFT 
is divided into three, the period which holds the electrical potential difference which carried out the 
period to charge and (2) charge of the signal level through Pixel TFT in (1) liquid-crystal capacity, and 
the moment of moving to (2) from (3) and (1). The liquid crystal capacity CLC is connected to the 
source of TFT at retention volume CAD and juxtaposition. The video signal VDn which drives liquid 
crystal is impressed to the drain of TFT. It flows through TFT with a gate signal Vgn. Liquid crystal 
capacity is charged by TFT through which it flowed, and potential Vs rises to the level of Vd. As for 
liquid crystal, the difference electrical potential difference of the potentials VCOM and Vs of the 
common electrode by the side of an opposite substrate is impressed. The permeability of liquid crystal is 
controlled by the time average value of a difference electrical potential difference, i.e., effective voltage. 
Permeability is independently controlled by each pixel and image display is carried out by the whole LCD. 
In order to perform normal image display, it is an ideal that the electrical potential difference Vdn 
supplied from the outside and the electrode potential Vs of liquid crystal are equal. In fact, a strain 
arises in Vs wave with actuation of above (1), (2), and (3), and a difference arises between Vd and Vs. In 
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v order to reduce distortion of (1), the charge capacity of TFT is improved. That is, mobility is improved. 
Moreover, it is effective to enlarge the channel width of TFT and channel length s ratio (W/L). W/L 
which lowers the OFF state current of TFT to reducing distortion of (2) is made small. Usually, since the 
OFF state current is interlocked with mobility, as for TFT with the low OFF state current, mobility tends 
to become low. In order to reduce distortion of (3), it is effective to make small lap width of face of the 
gate and the source and channel width. The defect by the short circuit between wiring is so small that 
the area of TFT is small. Moreover, a numerical aperture becomes high, so that TFT is small. Therefore, 
in the case of a transparency mold liquid crystal display, the brightness of the screen improves. 
Moreover, distortion of (3) becomes small, so that TFT is small. Therefore, it is desirable to reduce W 
and L of TFT as much as possible, and to make occupancy area WL of TFT small. It is ideal that each of 
W and L is set as the minimum processing dimension of a TFT production process. However, W and L 
were not able to be made equal when the conventional TFT property was taken into consideration. The 
W/L ratio was set up by mobility's making L the minimum processing dimension in below 0.4cm2/Vsk 
and low a-SiTFT, and usually making W into about 5 times more than this L. On the other hand, although 
mobility was as high as ten or more, in p-SiTFT with the high OFF state current, L was set as the 
minimum processing dimension and the W/L ratio was usually set up for W as about 5 times more than 
this. Consequently, the area which TFT occupies usually became 5 or more times of the minimum 
processing area WL. Multi-gate structure (it is series connection two or more about TFT) or LDD 
(LightlyDoped Drain) structure was used especially for p-Si for OFF state current reduction. Such p- 
SiTFT structure was made larger than the occupancy area of TFT. On the other hand, it is the mobility 
of TFT of a pixel 0.6cm2/Vs to 5cm2/Vs By considering as the range, the W/L ratio of TFT becomes 
about two. TFT occupancy area can be made below into the conventional one half. When a 
circumference circuit is built in, it is necessary to also take into consideration the time delay of the 
signal by the circumference circuit. That is, TFT of a pixel needs to complete charge to liquid crystal 
below in abbreviation one half of a case with un-[ built-in ] a case with a built-in circumference circuit. 
For this reason, it is necessary to make high the charge capacity of TFT of a pixel, i.e., mobility, 
compared with what does not build in the circuit. Since the time delay by the circumference circuit 
becomes long especially when the mobility of TFT of a circumference circuit is low, it is necessary to 
make high further mobility of TFT which is a pixel. When the mobility of the circumference circuit TFT is 
100 or more cm [ 300 ], it is the mobility of Pixel TFT 0.4 By carrying out to five or less above, the liquid 
crystal drive without electrical-potential-difference distortion is attained. Moreover, when the mobility of 
the circumference circuit TFT is 30 or more cm [ 100 ], it is the mobility of Pixel TFT 0.7 It carries out 
to five or less above. Moreover, when the mobility of the circumference circuit TFT is 30 or less [ 10 or 
more ], the liquid crystal drive without electrical-potential-difference distortion is attained by making 
mobility of Pixel TFT or less [ 1 or more ] into five. 

[0019] As for the voltage variation (it is called below the penetration electrical potential difference 
Vcgs) by (3), the gate change of potential appears in a source electrode through the capacity between 
the gate sources of TFT among three electrical-potential-difference distorted causes classified 
previously, namely, the level charged until Vs became Vs=Vd by (1) — Vcgs only — it becomes low. It is 
Vcgs when it is the square wave with distorted gate voltage which is not. It is expressed with Vcgs 
=Vgh-Cgs/(Cgs+CL). In Cgs, the liquid crystal capacity (and sum of retention volume) CL and Vgh is the 
capacity between the drain sources of TFT, and CL is the height of gate voltage here. In fact, gate 
voltage is High level to Low. For changing to level completely, a certain amount of time amount is 
required. In the meantime, TFT shows weak switch-on. This switch-on commits Vs in the direction again 
charged to the level of Vd. Actual Vcgs It becomes smaller than the value of the above-mentioned 
formula. The power surge Vr by this recharge is proportional to the charge capacity of the deformation 
amount of a gate signal, and TFT, i.e., the product of mobility. The deformation amount of this gate signal 
changes within the screen. That is, gate voltage is supplied to the first edge of the scanning line of a 
display, and by wiring capacity and wiring resistance, by the time it reaches the termination of the 
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* scanning line, a deformation amount will increase it. For this reason, Vcgs It has distribution in a field. 
That is, a display will be an ununiformity. If 3 inches or more especially of screen products become large 
especially with 5 inches or more and resistance and capacity of wiring become large, the heterogeneity 
of this display will become remarkable. Cloth homogeneity will become more remarkable if the charge 
capacity of TFT is still higher. The deformation amount of the scan signal supplied to a display is large 
compared with a case with un-[ built-in ] a case with a built-in circumference circuit. Heterogeneity 
poses a more serious problem. Moreover, if the number of gradation to display increases, the inversion 
between gradation will arise and a normal display will become impossible. In order to solve such a 
problem/the mobility of TFT of a pixel is good to carry out to below 3cm2/Vs preferably more than 
5cm2/Vs. 

. [0020] It is 0.5 micrometers preferably 1 micrometer or less about the processing Ruhr of a driver 
pattern by making preferably the dynamic range of the liquid crystal drive supply voltage of a video- 
signal driver into less than [ 3V ] below 5V. It can do the following. Thereby, a chip area can decrease 
sharply. The processing dimension of a driver is smaller than the processing dimension of TFT a single 
figure. It miniaturizes and-izing can be carried out [ low power ] to ** rather than it builds all driver 
ability in a substrate. The sharp reduction of the dimension of a liquid crystal display can be carried out. 
A chip area can be reduced or less [ 0.1mm / per pin output ] to two. The output of 200 or more pins or 
300 pins or more is attained by the driver of a piece. A liquid crystal display can be driven by the piece 
or two drivers, and circumference circuits. The memory circuit for generating a display information 
generating circuit and display information in the driver of a piece can be included. It becomes possible to 
carry out package formation of the memory circuit for generating a display information generating circuit 
and display information in the same process as a liquid crystal driver voltage generating circuit. 
[0021] Since circumference circuit un-built-in shares data I/O by ten or more drivers, the calorific value 
per driver piece is small. In circuit built-in, since all are driven by the driver piece thru/or two pieces, 
the calorific value per driver piece becomes high. Calorific value can be reduced by making preferably 5v 
of dynamic ranges of the liquid crystal driver voltage of a driver into less than [ 3V ]. Heating 
destruction is not carried out even if it mounts a driver on the bad glass substrate of heat conduction. 
Moreover, even if it mounts a substrate on plastics with heat-resistant low temperature, the substrate 
deformation or the open circuit by heating are not produced. Calorific value increases with drive 
frequency. However, since the electrical potential difference is low, in the frequency of 40MHz or more, 
a driver does not carry out heating destruction, although the memory circuit for generating a large-scale 
display information generating circuit and display information in a driver is included — a thermal runaway 
— it does not malfunction. 

[0022] By low-battery-izing, the leakage current of TFT of the circuit where mobility is high, and a pixel 
decreases exponentially. TFT with high mobility can be used. A phot contest current decreases. The 
threshold voltage shift of the circumference circuit TFT becomes small, and circuit actuation is 
stabilized. The calorific value of a circumference circuit decreases by low-battery-ization. 
[0023] The temperature rise of a circuit is reduced in a circumference circuit with much calorific value 
like especially the shift register circuit of NMOS. Circumference circuit actuation is stabilized. Circuit 
arrangement of high density is attained. The area of a circumference circuit becomes small. A circuit 
carries out high-speed operation. A circumference circuit can operate by hot environments. There is no 
rise of the liquid crystal of the viewing area near a circumference circuit and the temperature of Pixel 
TFT. The homogeneity within a field of a display improves, the power source of a driver — a low battery 

izing can be carried out [ low current ]. System-wide power consumption is reduced. The volume of 

a power source is made small. Weight becomes small. Case reinforcement is made low. Case weight and 
the case volume become small. Lightweight-izing of a liquid crystal display, thin-shape-izing, and the 
miniaturization of an equipment appearance to a display are realized. 
[0024] 

[Example] Hereafter, an example explains this invention to a detail. 
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« [0025] [Example 1] Drawing 1 shows the planar structure Fig. of the first example of the liquid crystal 
display by this invention. The viewing area 40 of an active matrix is built in on a glass substrate 10, and 
the video-signal side circumference circuit 51 and scan signal side circumference circuit 52** are built 
in the periphery. Furthermore, the driver 21 for video signals of a piece is mounted by the COG method 
on a substrate. Although there is no illustration, the signal from the interface circuitry located in a 
substrate rear face is drawn by FPC, and is connected to the end of the thin film wiring 55 and 56 on a 
glass substrate. The other end of the thin film wiring 55 and 56 is connected to video-signal side DOIBA 
51 and the circuit 52 with a built-in scan side, respectively. The above member is stored in a case 4 and 
constitutes a liquid crystal display. 

[0026] Drawing 4 shows the equal circuit of the viewing area of 240 x 320 pixels (dot of 240x320x3 
colors), and a circumference circuit. Both the video-signal side circumference circuit 51 and the signal 
circuit 52 by the side of a scan are switch matrix methods. If a video-signal side circuit is taken for an 
example, TFT will distribute the video signal from a driver, and Vdd1 to Vdd240, and the video-signal line 
and scan signal line of a display will be supplied. Branching of a signal is controlled by switching of the 
sampling TFT by CL4 from a clock pulse CL 1. With the same configuration, a scan signal side circuit 
also branches Vgd24 from the scan signal Vgd1 from a driver to 240 scan signal lines from Vg1 to Vg240 
by ten clock pulses. 960 video-signal lines and 240 scan signal lines can drive 240 video-signal lines with 
240 video-signal terminals of a driver, and 24 scan signal terminals. That is, a driver IC and the number 
of connection can be reduced or less to 1/4. 

[0027] Drawing 2 shows the 1 -pixel planar structure of a viewing area. Drawing 3 shows the cross- 
section structure between (A)-(B) of drawing 2 . TFT and 101 are the reverse stagger molds TFT which 
make a hydrogenation amorphous silicon (a-Si) an active layer 110. An active layer, the source 
electrode 120, and the drain electrode 130 are n+. It connects through the contact layer 125,135 of mold 
a-Si. The source electrode 120, the drain electrode 130, and the video-signal line 137 are the two-layer 
structures of molybdenum 10a and ITO10b. The gate electrode 110 and the scan signal line 111 are 
aluminum. Gate dielectric film 140 is SiN. Liquid crystal 200 is enclosed among glass substrates 10 and 
12 by the TN liquid crystal. The orientation film 205,207 is formed in the opposed face of each glass 
substrate, and rotates the direction of orientation of liquid crystal 90 degrees between the gaps of glass. 
Although there is no illustration, a back light is located in the rear face of a glass substrate 10, and 
irradiates light at liquid crystal. The polarization film 210,212 is stuck on the lateral surface of a glass 
substrate. The amount of transmitted lights controls by the electrical potential difference impressed to 
liquid crystal, and image display is carried out. The end of a scan signal line and a video-signal line is 
connected with the circumference circuit by the glass substrate periphery. 

[0028] Drawing 5 shows the planar structure of the circumference circuit by the side of a video signal. 
The video-signal line 137 from a display is connected to source electrode 120of circuit TFT101c c. The 
basic structure of TFT101c is almost the same as TFT101 of a display. However, TFT101c Only the 
points which make polycrystalline silicon an active layer then differ. a-SiTFT is used for the pixel TFT 
as which poly-SiTFT by laser annealing is required of the homogeneity of a property, and the low OFF 
state current in the circuit TFT where high drive capacity is demanded. The circumference circuit was 
built in by this combination, without spoiling the homogeneity of a display. Four TFT101c Drain electrode 
120c is connected to one connection terminal 51. Although there is no illustration, the connection 
terminal 51 is connected to the driver of a video signal. A driver is mounted by the COG method on a 
glass substrate. 

[0029] Next, the manufacture approach of a liquid crystal display is explained. Drawing 6 shows the 
cross-section structure in the main manufacture process of TFT of the display by this invention. In 
addition, like the following explanation, TFT of the circuit section is also manufactured in the almost 
same process. As for TFT101, in any case, it is formed on a glass substrate 10. A glass substrate 10 is 
Si02. Considering as a principal component, a strain point is 593 degrees C about aluminum 203 and B- 
2 03, respectively, including the oxide of 11%, 15%, and others 25%. Coefficient of thermal expansion is 
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46x10-7/K. Cr film is first deposited 120nm in thickness by the spatter on a glass substrate 10, a 
garbage is removed by the phot and etching, and the gate electrode 1 1 is formed. An etching reagent is 
an etching reagent of a cerium-nitrate system. Then, 40nm continuation deposition of the SiN film 145 
and the a-Si film 1 10 is respectively carried out by the plasma-CVD method 350nm in the substrate 
temperature of 300 degrees C, 270 degrees C, and thickness. Then, only the field in which a 
circumference circuit is formed crystallizes the a-Si film by laser annealing. Laser is XeCI excimer laser. 
An exposure is the inside of a vacuum, and energy density 200 m J/cm2. It carried out. In order to 
prevent property degradation of a-SiTFT, heating dehydrogenation treatment before an exposure is not 
performed. Moreover, substrate heating under exposure is not performed for the same reason, either. 
Conversely, when concentration of the hydrogen which makes hydrogen concentration in the film 15% or 
more, and is carrying out chain-like (SiH2) association especially with the silicon atom in the case of a- 
Si deposition was made high, poly-SiTFT of a good property was obtained, although the integrated state 
of hydrogen can be evaluated with an infrared absorption spectrum — the peak wave number of 
absorption — 2060-/cm from 2020-/cm — it is good to be preferably referred to as 2030 to 2050. 
Thereby, it is 2/Vs 10cm about the mobility of TFT. It can carry out. 

[0030] Then, with phot lithography, the cascade screen of this SiN140 and a-Si110 is processed in the 
shape of an island so that a gate electrode may be covered ( drawing 6 (a)). The dry cleaning dirty 
method by the mixed gas of trifluoro chlorocarbon and oxygen was used for etching. In addition, in the 
circumference circuit section, if laser annealing of a-Si which contains hydrogen so much is carried out, 
the front face was ruined and, occasionally the pinhole is generated. In this case, etchant may contact 
gate dielectric film. In this example, etching is the dry cleaning method for SiN a dirty rate is small. Even 
if a pinhole is in silicon, there will be no damage to gate dielectric film. 

[0031] Mo film with a thickness of 200nm is continuously deposited at the substrate temperature of 160 
degrees C by the spatter. In the interface of a-Si and Mo, the silicide layer MoSi and 125 arise 
according to both solid phase reaction, then, Mo — phosphoric acid acetic-acid mixed liquor (PAN 
liquid) — using — a phot — it etches. That is, it removes except the channel section 125, source polar- 
zone 120b, drain polar-zone 130b, and signal wiring section 10b ( drawing 6 (b)). Since MoSi and 127 are 
insoluble in PAN liquid, they remain on the surface of a-Si, without being removed. Then, P is driven into 
a-Si by the ion doping method, and the high concentration impurity silicon layer (contact field) 135 is 
formed ( drawing 6 (c)). Ion doping used the phosphine of helium dilution for material gas using the ion 
irradiation equipment of a non-mass separation mold. Acceleration voltage is 10kV and a dose is 2 1015 
pieces/cm. It carried out. Under the present circumstances, if substrate temperature is heated at 300 
degrees C, it activates and P driven in into a-Si can omit activation, such as new laser radiation or 
heat-treatment. Of course, activity processing-ization by heat annealing etc. may be performed 
separately, and a property may be raised more. 

[0032] Then, at the substrate temperature of 220 degrees C, the ITO film is deposited 140nm in 
thickness by the spatter. 

[0033] This ITO is processed into the configuration of the pixel electrode 150, source 120a, electrode 
drain electrode 130a, and signal-line 10a with the phot lithography using HBr liquid ( drawing 6 (d)). Then, 
etching removal of the Mo film is carried out with PAN liquid by using each ITO electrode as a mask. 
That is, Mo of the channel part of TFT which is not covered by ITO is removed ( drawing 6 (e)). Then, 
MoSi of the channel section is removed more dirtily in a businesslike manner [ the plasma asher of 
oxygen or chlorine, trifluoro carbon, etc. ]. In this case, the property of TFT using oxygen Usher is good, 
and it is desirable to use this. A reason is considered because the plasma damage to the a-Si film and 
over-etching are prevented and surface capture ranking can be reduced by forming in a front face the 
very thin oxide film which is stability at silicide removal and coincidence. The thickness of the oxide film 
in this case is good to set about 30nm or less to 10nm or less preferably in order to press down 
generating of stress. Although not shown in a Fig. below, the SiN film 145 is continuously deposited by 
plasma CVD as a protective coat of TFT. the last — this SiN film — the same phot as gate dielectric 
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r film 4 ~ it etches, the terminal of a signal line and a gate line is exposed, and TFT is completed. 

[0034] In this example, retention volume 102 is formed by using as an electrode the gate line 112 of the 
line which adjoins the pixel electrode 150 as shown in the top view of drawing 2 . This retention volume 
has the effectiveness of parallel connection being carried out to liquid crystal capacity, and preventing 
the voltage effect by leakage current, when liquid crystal is driven with the active-matrix substrate of 
this example. The part plan (range about the pixel of two trains of a display) of the drive circuit by this 
example is shown in drawing 6 . Multipoint connection is carried out to two drain wires (video-signal line) 
(the even number train DL 0, the odd number train DL 1) of a display (pixel section) through two TFT, 
TC0, and TC1 from one drain terminal DLT of the edge of a glass substrate. The pattern CROS which 
consists of two-layer film of Si and SiN is inserted into the intersection of the gate lines GC0 and GC1 
and a drain wire, and between both wiring is insulated. Two gate lines GC1 and GC1 for switching TFT 
are connected to TFT, TC0, and TC1 of an even number train and an odd number train, respectively. 
[0035] Even if it adds modification enumerated below in the 1st and 2nd examples of the above, the 
main point of this invention is not spoiled. 

[0036] Although the source and a drain electrode were prepared on the gate electrode and the semi- 
conductor in the example, even if it changes this configuration, the main point of this invention is not 
spoiled. That is, it is good also as contact of only n+Si, silicide, and the laminated structure of ITO, 
without leaving the metal layers 130b and 120b of a source drain on the silicon film. 
[0037] In the example, although Cr was used as a gate electrode material, other metals, for example, 
aluminum, Cu, Ta, Ti, etc., the cascade screen or an alloy, etc. may be used. When aluminum and Cu 
systems are used, wiring resistance falls, and the homogeneity within a field of the display image of LCD 
using this can be improved. 

[0038] Although the SiN film was used as a gate-dielectric-film ingredient in the example, film, such as 
Si02 and SiON, may be used. Moreover, when aluminum and Ta are used for the charge of a gate wire 
rod, improvement in a proof pressure of an insulator layer and short circuit prevention may be aimed at 
as a cascade screen with the oxide film obtained by carrying out anodization of this. 
[0039] Although the example was used as the polycrystal Si film which carried out laser annealing of the 
a-Si film or this according the semi-conductor film to plasma CVD, it is good by other ingredient or 
other processes in this. For example, improvement in a property of TFT may be aimed at as germanium 
film which deposited germane gas on ingredient gas in plasma CVD, the mixed-crystal film of germanium 
and Si, or supramolecular structure film. 

[0040] Moreover, the deposition approach of the semi-conductor film may aim at prevention of 
membranous instability, and reduction of process temperature using a reduced pressure CVD method 
without a plasma damage, the spatter which can reduce the amount of hydrogen in the film, or an ECR- 
CVD method. High mobility-ization which used the micro crystal film of Si as semi-conductor film may 
be attained. The semi-conductor film may be annealed and polycrystaHzed with laser or heat, and high 
mobility-ization of TFT may be attained. In this case, as the term of an operation described, even if 
there is much hydrogen of the film in front of annealing, the defect of the gate dielectric film by the 
pinhole of the crystallization film is hardly produced. 

[0041] In the example, although Mo was used for the source drain electrode, the metal material which 
reacts in addition to this with semi-conductors, such as Ti, Ta, Mo, Cr, Ti, Pd, Mn, Co, nickel, Ta, and Pt, 
and forms silicide or a germanium compound may be used. The alloy and cascade screen which 
furthermore contain these may be used. 

[0042] Drawing 3 is the sectional view for 1 pixel of the eel which the active-matrix substrate was 
opposed to one more substrate, and enclosed liquid crystal. The TFT substrate 10 is formed in the near 
field where TFT, the pixel electrode 150, and protective coat 145 grade touch liquid crystal by the 
approach explained in said example. The wiring film 145 for moreover arranging the array of the molecule 
of liquid crystal is formed of spinner spreading and rubbing processing. Moreover, the deflecting plate 
210 is stuck on the opposite side. Sequential formation of the color filter 152 which for the ****** 
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« reason carried out roll coat spreading after staining of the black matrix 160 of Cr and the organic resin 
to the inside front face of an opposite substrate, and formed in it the light which leaks from fields other 
than a pixel electrode, the counterelectrodes 170r and 170g of 1TO, and the orientation film 207 is 
carried out. Moreover, the orientation film 212 is stuck on the outside front face. A bead is distributed 
among both substrates and it considers as gap die length of about 5 micrometers, and although not 
shown in drawing, after pasting up the periphery of a substrate by resin, nematic mold liquid crystal is 
filled up with and enclosed. The deviation direction of deflecting plates 210 and 212 is made to intersect 
perpendicularly, and makes the direction of orientation film 205,207 rubbing have intersected 
perpendicularly. A display mode is no MARI White mode which light penetrates, when an electrical 
potential difference is impressed to liquid crystal and there is nothing. 

[0043] Drawing 5 shows the planar structure of the circumference circuit by the side of a video signal. 
The circuit section corresponding to four video-signal lines from 4n+1 train to 4n+4 train is shown. A 
connection terminal with a driver is connected to four drain electrodes 330 of a circuit TFT301. On the 
other hand, the source electrode 320 of Circuit TFT is connected to the retention volume 302 and the 
video-signal line 137 which correspond, respectively. The clock lines CL1, CL2, CL3, and CL4 
correspond to the scan signal line of a display, and are connected to the gate electrode of Circuit TFT. 
The clock line was made into the wiring configuration which bent two, and made circuit area small. For 
this reason, a wire length increases. These two wiring width of face was made thick so that wiring 
resistance might become the same as other two. It can prevent with [ of the foreground color by the 
difference in a time delay ] a rose. The structure and the process of Circuit TFT are the same as 
Display TFT except an active layer being poly-Si by laser annealing. Namely, as for a source drain 
electrode and wiring, the silicon layer is laid by the lower layer of wiring with a metal and bilayer wiring of 
ITO. Channel 310 configuration of TFT was used as the U character mold. Channel width is doubled 
[ about ], without this increasing the parasitic capacitance between the gate sources. That is, the drive 
capacity of a circuit can be improved, without increasing the effect of a gate voltage waveform. The 
structure of retention volume 302 is the same as a display. A total of such 240 circuit patterns arranges 
for every four video-signal lines. In that case, as drawing 1 showed, the whole circuit is divided into the 
block below the width of face of a laser beam, about 100 - 500 micrometers of spacing during each 
block may be detached, and it may be arranged. In this case, the effect of property dispersion of TFT in 
the superposition section of a laser beam can be reduced in the laser annealing case. The circumference 
circuit by the side of a scan is also the same configuration as drawing 5 . A different point is a point of 
connecting, the source and the scan signal line, i.e., the gate metal layer, of Circuit TFT. That is, it is the 
point of connecting wiring of a different layer. 

[0044] Drawing 20 shows the outline of left end 4 train of a display among the drive waves of a liquid 
crystal display. A sequential circuit TFT is made to turn on in the first half tL1 of the Rhine selection 
time amount t1 (35 microseconds) of a pixel with clock signals CL1, CL2, CL3, and CL4. It doubles with 
this and a driver changes data Vdd1 by one eighth of the time amount of tL. Video signals Vd1, Vd2, Vd3, 
and Vd4 are charged at each video-signal line. This video signal is charged by tl_2 by TFT of a pixel in 
the second half at liquid crystal capacity. Apply an electrical potential difference to a gate line (scanning 
line) one by one (to below VGn from VGn-1, and line which is a degree although there is no illustration), 
it is made to flow through Pixel (line sequential scanning) TFT, and the video signal VD given from the 
signal line (drain wire) is impressed to liquid crystal. Liquid crystal is driven with the difference electrical 
potential difference of the potentials VCOM and VDn of the common electrode by the side of an 
opposite substrate, and the light transmittance of a pixel changes. Permeability is independently 
controlled by each pixel and image display is carried out by the whole LCD. 

[0045] Drawing 1 1 is the whole liquid crystal display outline in which the above liquid crystal cell was 
used. COG mounting of the driver 21 is carried out at the active-matrix substrate of a liquid crystal cell. 
A driver has the function to generate a scan signal, video signals, and those clock signals. The output 
terminal of a driver is connected to the scan side circumference circuit 51 and the video-signal side 
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«■ circumference circuit 52. The signal and power source for driving this driver IC are supplied through 
FPC (flexible print circuit) from a printed circuit board 430. The correspondence gradation electrical- 
potential-difference generating circuit 410 is mounted in each gradation displayed on a printed circuit 
board with the digital disposal circuit 400 which consists of ICs, such as a timing converter, and liquid 
crystal. The back light 440 was installed in the tooth back of a active-matrix substrate. The above 
member is mounted in a case 90. 

[0046] Drawing 7 is the sectional view of a driver and a glass substrate connected by the COG method. 
This is based also on the COG method and various **** base this on the micro bonding method. The Au 
bump 350 is formed in the output terminal of a driver 51, and direct continuation of this is carried out to 
the video-signal line I terminal 351 on a glass substrate 10. A driver is fixed with the ultraviolet-rays 
hardening resin 358 applied between the driver and the substrate. It contracts at the time of resin 
hardening, and pressure-welding connection of Au bump and the ITO terminal 351 is made by 
compressive stress. The contact resistance of micro bump bonding is about 1 ohm. Low resistance of 
wiring was realized by carrying out the laminating of Cr and the charges Mo and ITO of a video-signal 
wire rod of a gate wiring material. A liquid crystal panel terminal and an interface circuitry are connected 
by FPC (base material 80a, copper foil 80b). A circumference circuit is formed in the width of face 2mm 
near the seal 352 of a liquid crystal cell. As for near the seal, the display property of liquid crystal 
becomes an ununiformity according to impurity contamination, rubbing unevenness, etc. Moreover, seal 
process tolerance is also taken into consideration and a non-display field costs about 2mm to the inside 
which consists of a seal and a seal. Although this field had become dead space conventionally, since a 
circumference circuit is carried out here in this example, the dimension to the viewing area of a liquid 
crystal display can be made small. In this example, the switch matrix mold circuit was used as a 
circumference circuit. The power consumption in this circuit is smaller than the case of the shift 
register circuit by the inverter. Therefore, the calorific value in a circuit is small. Even if it forms a 
circuit in a liquid crystal cell, local heating of the liquid crystal is not carried out, but temperature is 
uniform. Therefore, the uniform display without display unevenness is obtained. 
[0047] In this example, it is good also considering liquid crystal as PDLC liquid crystal (Polymer 
Disprersed Liquid Crystal). As for PDLC, the hole of a poly membrane is filled up with a liquid crystal 
ingredient. This is obtained by carrying out phase separation of liquid crystal and the homogeneity 
solution of polymeric materials by the polymerization. For example, liquid crystal is E-8 of BDH. 
polymeric materials — 2-ethylhexyl AKURITETO and urethane — ANK — the mixed liquor of RIRETO 
and photopolymerization initiation material was used. After filling up a liquid crystal cell with mixed liquor, 
PDLC was obtained according to photopolymerization. In this case, the deflecting plates 212 and 210 in 
drawing 3 and the orientation film 207,205 become unnecessary. When there is no deflecting plate, 
permeability 2-double-improves and effectiveness is in the improvement in display brightness, and 
power consumption reduction. 

[0048] Area per connection terminal can be enlarged, while malfunction is prevented, power consumption 
is reduced, and such improvement in the manufacture yield becomes remarkable in a many-items child's 
large size, the driver chip of minute width of face, and the chip of the so-called string configuration. For 
this reason, much more formation of a many-items child of a string chip and narrow width-ization are 
attained. Width of face of the non-display field of the periphery section of a liquid crystal display can be 
made small. The viewing-area dimension to the dimension of a liquid crystal display can be enlarged. 
[0049] When 2/Vs and the OFF state current set migration of TFT of a display to 100pA(s) 3cm from 1 
in this example, the channel width of TFT of a pixel and channel length's ratio can be set to 1. The 
numerical aperture of a viewing area improves by this, and improvement in panel brightness and power 
consumption reduction of a back light can be performed. The mobility of a driver can generate a 30MHz 
signal by considering as 800cm2/Vs. It is the mobility of a circumference circuit 10 to 30cm2/Vs Switch 
matrix circuit actuation is attained by carrying out. Dispersion within a field of the electrical-potential- 
difference change by the capacity between source drains at the time of TFT OFF can be reduced by 
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«■ furthermore making mobility of a built-in circuit or less [ 100 or more ] into 300. 

[0050] The switch time amount of the thin film transistor of the built-in circuit by the side of 30- 
microsecond or more 60 or less microseconds and a video signal can lower [ the switch time amount of 
the thin film transistor of a display pixel / the switch time amount of the transistor of a driver ] power 
consumption by being 0.03 microseconds 0.01 microseconds or more 12 or less microseconds 3 
microseconds or more, electromagnetism — radiation can be made low. Calorific value of a circuit can 
be made low. Calorific value of silicon can be made low. Component area of silicon can be made small. 
[0051] The switch time amount of the thin film transistor of a display pixel is acquired by the above- 
mentioned pan with which the switch time amount of the transistor of 12 or less microseconds 3 
microseconds or more, and a driver can do switch time amount of the thin film transistor of the built-in 
circuit by the side of 30-microsecond or more 60 or less microseconds and a video signal with high 
definition by being 0.03 microseconds 0.01 microseconds or more. 

[0052] Since it is together put by driver complete change, the routing counter of connection is simplified. 
If together put by the short story, the frame area to a screen product will be small, and will end. It can 
decrease under the condition that many active-matrix substrates which can be taken from the glass 
mother board of one sheet can be taken and are exceeded, since the area of a glass substrate is small. 
When together put by the long piece, fluorescence tubing of the back light of a transparent material 
method is in the field of the driver lower part. The light of fluorescent substance sky runs in the 
direction of a shorter side of a back light. Therefore, distribution dispersion of optical reinforcement is 
small. The luminescence reinforcement of fluorescence tubing may be small. Other components can be 
mounted next to a driver. For example, the substrate of the timing converter which changes the signal 
for CRT into ICD can be abolished small. This has hardening in the small light weight of a liquid crystal 
display. 

[0053] The electromagnetic radiation from a liquid crystal display is reduced, electromagnetism — the 
data leakage by the others by wire tapping of radiation can be prevented. 

[0054] (Example 2) The example of the liquid crystal display of a horizontal electric-field method is 
shown as the 2nd example. Drawing 14 shows the 1 -pixel part plan of the liquid crystal display by the 
horizontal electric-field method. Drawing 1 5 R> 5 shows the sectional view in a (a)-(b) cross section. 
The scan signal line 1 1 1 and the gate electrode 1 13 are Cr film. The video-signal line 111, the source 
electrode 120, the drain electrode 130, the pixel electrode 150, and the common electrode 154 are the 
cascade screens of aluminum and Cr. The active body whorl 1 10 of TFT101 is the film which divided and 
deposited a-Si on the bilayer (40nm and 180nm). However, in the circumference circuit section, only a 
lower layer is the poly-Si film by the laser annealing method. That is, TFT of a circuit uses the two-layer 
film of poly-Si and a-Si as an active body whorl. The n+a-Si layer 135 is formed between a source drain 
electrode and an active body whorl. The pixel electrode 150 is formed in band-like in parallel with the 
video-signal line 137. A highway 154 is formed in this and parallel near the video-signal line of an 
adjoining line. A highway supplies an electrical potential difference common to the direction of a train 
within the screen. Orientation control of the liquid crystal is carried out by electric field parallel to a 
substrate front face between the pixel electrode 150 and the common electrode 154. 
[0055] According to the horizontal electric field of this example, there is little form birefringence of the 
liquid crystal by the viewing angle. The viewing-angle range which carries out image display is wide. 1 /in 
case liquid crystal capacity is the conventional vertical electric field — there are five or less. Moreover, 
the capacity of signal wiring and a scan signal line is also reduced by one half extent. For this reason, 
the write-in time amount by TFT of a pixel can improve to 5 or more times over the past. Therefore, 
charge becomes possible even if the mobility of TFT of a pixel is low. Therefore, high performance- 
ization of poly-Si of a circumference circuit can be performed, without taking into consideration 
property degradation of a-Si of a pixel. For example, substrate heating can be carried out to about 400 
degrees C in the case of laser annealing. Moreover, the formation conditions of the a-Si film of 
appearance and a start ingredient that the property of the poly-Si film after laser annealing becomes 
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« high* can be optimized. For example, Si-H2 The film with much association is used. Or laser annealing of 
the Si film of the non-hydrogen by the spatter may be carried out, and hydrogen may be introduced by 
the plasma hydrogenating method after that. Although the property of a-SiTFT falls by these 
approaches, the mobility of poly-SiTFT can improve more than 30cm2/Vs. The OFF state current can 
realize a high definition liquid crystal display by high-speed operation to poly-Si formation further. Since 
allowances are in charge capacity, channel width of TFT can be made small. Area of a circumference 
circuit can be made small and area of peripheries other than the viewing area which a liquid crystal 
display ties can be made small. The numerical aperture of a pixel increases by contraction of Pixel TFT, 
and improvement in brightness of a liquid crystal display and low-power-ization of a back light can be 
performed. It falls, so that the electrical potential difference and liquid crystal capacity which are held at 
liquid crystal capacity are small while TFT is off. The liquid crystal capacity of a horizontal electric-field 
method is small, and it is easy to be influenced. However, in this example, Pixel TFT is the reverse 
stagger TFT of a-Si, and its OFF state current is low from the first. Therefore, there is no effect of the 
sag by the OFF state current. Since the capacity of the circumference circuit for driving wiring capacity 
and this is small according to this example, power consumption can be reduced. When this is carried in a 
pocket mold information processor, there is effectiveness of life increase of a cell, dimension 
contraction, and weight reduction. 

[0056] Drawing 9 shows the pocket mold information processor carrying a liquid crystal display. It is by 
the electronic notebook which has communication facility. The charge mold cell 920 which supplies 
power to the whole system, the keyboard 904 for a numeric data input, the information processing menu 
selection switch 901 , and the memory card 960 for data logging are stored in CPU board 950 which 
carried the information processing function centering on a microprocessor, and the electronic notebook. 
There is a liquid crystal display 1 in the transparency form where the back light was prepared in the 
tooth back. Since the numerical aperture of a active-matrix substrate improved, the utilization factor of 
back light light improved and the brightness of LCD improved. Moreover, brightness sufficient also with 
the back rye of low power was obtained, and the formation of a thin form of a back light, lightweight- 
izing, and small lightweight-ization of the dc-battery used as the power source of this were attained. - 
izing can be carried out [ a small light weight thin form ] by this directly and indirectly (structural 
member which stores these and is held), and the portability of a note form personal computer can be 
improved. Moreover, the time amount which can be used by one charge was prolonged, and user- 
friendliness has been improved. 

[0057] LCD has effectiveness in improvement in the miniaturization of not only a notebook computer 
given in this example but other portable information processors, lightweight-izing, and a battery life by 
this invention. For example, in devices which perform information processing using an integrated circuit 
based on the power of a cell, such as a portable information processing machine sales / for order 
management used in LCD of this invention at a portable telephone, a portable game machine, a retail 
store, etc., it is effective. 

[0058] (Example 3) As the 3rd example, a reflective mold node explains the liquid crystal display which 
does not use an opposite substrate. Drawing 1 6 is the cross-section structure of a liquid crystal cell. A 
coplanar type TFT101 is formed on the glass substrate 10. It is what the protective coat 145 of TFT 
spin-applied polyimide resin, and was dried, and flattening of the front face is carried out. The reflexible 
pixel electrode 520 is formed on a protective coat 145. PDLC (Polymer Disprersed Liquid Crystal) is 
used for liquid crystal. Spreading formation of the PDLC is carried out on a TFT substrate. As for PDLC, 
the hole of a poly membrane 510 is filled up with the liquid crystal ingredient 200. This is obtained by 
carrying out phase separation of liquid crystal and. the homogeneity solution of polymeric materials by 
the polymerization. Liquid crystal is E-8 of BDH. polymeric materials — 2-ethylhexyl AKURITETO and 
urethane — ANK — the mixed liquor of RIRETO and photopolymerization initiation material was used. 
After applying mixed liquor, it photopolymerized, the macromolecule component was stiffened, and PDLC 
was obtained. On the PDLC film front face, spreading formation of the organic film 204 was carried out 
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as a protective layer. The same thing as the polymeric materials of PDLC was used for the ingredient of 
a protective coat. Spatter membrane formation of the counterelectrode 165 of ITO is carried out at low 
temperature. 

[0059] In addition, PDLC may be formed by dip coating. A porous poly membrane applies the poly 
membrane containing a particle, and forms it by from now on removing a particle. For example, the 
polyvinyl alcohol liquid containing polymethylmethacrylate with a particle size of 1 micrometer is used. 
Spreading is based on a spinner. It is immersed in chloroform by the spreading film after desiccation. A 
particle is eluted, a hole is generated, and PDLC will be obtained if liquid crystal is sunk into this. Since 
there is no opposite substrate ,-izing of the liquid crystal cell can be carried out [ a lightweight thin 
shape ]. Moreover, according to this example, it is not necessary to carry out the seal of the liquid 
crystal cell by the periphery. For this reason, only the width of face equivalent to seal width of face can 
miniaturize a liquid crystal display. 

[0060] (Example 4) Drawing 9 shows the pocket mold information processor carrying a liquid crystal 
display. It is by the electronic notebook which has communication facility. The charge mold cell 920 
which supplies power to the whole system, the keyboard 904 for a numeric data input, the information 
processing menu selection switch 901, and the memory card 960 for data logging are stored in CPU 
board 950 which carried the information processing function centering on a microprocessor, and the 
electronic notebook. There is a liquid crystal display 1 in the transparency form where the back light was 
prepared in the tooth back. Since the numerical aperture of a active-matrix substrate improved, the 
utilization factor of back light light improved and the brightness of LCD improved. Moreover, brightness 
sufficient also with the back light of low power was obtained, and the formation of a thin form of a back 
light, lightweight-izing, or small lightweight-ization of the dc-battery used as the power source of this 
was attained. Hzing can be carried out [ a small light weight thin form ] by this directly and indirectly 
(structural member which stores these and is held), and the portability of a note form personal computer 
can be improved. Moreover, the time amount which can be used by one charge was prolonged, and user- 
friendliness has been improved. 

[0061] LCD by this invention has effectiveness in improvement in the miniaturization of not only a 
notebook computer given in this example but other portable information processors, lightweight-izing, 
and a battery life. 

[0062] For example, the portable information processing machine sales / for order management used in 
LCD of this invention at a portable telephone, a portable game machine, a retail store, etc. is effective in 
the device which performs information processing using an integrated circuit based on the power of a 
cell. 

[0063] (Example 5) Drawing 1 7 shows the card mold information processor using the liquid crystal 
display by this invention. A viewing area 10 is formed on the opaque plastic plate 17. The active layer of 
TFT of a pixel is a~Si:HTFT by the substrate temperature ECR plasma CVD of 150 degrees C. A 
circumference circuit is this obtained poly-SiTFT that carried out a-Si film laser annealing. Since laser 
is momentary heating, there is no damage to a plastic plate. It is [ no worries about a crack ] for a 
plastic plate and is safe. Moreover, since the specific gravity of plastics was about 1 of glass/2, 
lightweight-ization of equipment was carried out further. The display mode of liquid crystal is a reflective 
mold. Since it is opaque, it is not necessary to consider protection from light of the light from a 
substrate inferior surface of tongue. Liquid crystal is the PDLC liquid crystal by which spreading 
formation was carried out. A driver 630 is a string mold and builds in the CPU function. On a substrate, 
a solar battery 600 is built in and supplies the power source of this whole equipment. Transmission and 
reception of the information on the exterior are performed from the I/O sensor 610 (for example, LED 
and photo diode) built in on the substrate, the member of ********, such as the substrate and FPC 
which carried the power source, the back light, and the control circuit in this example, and a case, — it 
can abolish — equipment — remarkable — lightweight-izing — a small thin shape is formed. The 
portability of an information processor improves by leaps and bounds. The example which mounted 
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CPU630 on the substrate, using a string driver as same example is shown in drawing 19 . Drawing 18 
builds in all components on a substrate. All can perform portable improvement in equipment by leaps and 
bounds. 
[0064] 

[Effect of the Invention] According to this invention, the miniaturization of a active-matrix liquid crystal 
display etc. is attained at the appearance described above, and the portability of a liquid crystal display 
can be improved. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Structural drawing of a liquid crystal display. 
[Drawing 2] The part plan of a active-matrix substrate. 

[Drawing 3] Drawing showing the cross-section structure of a liquid crystal cell. 

[Drawing 4] Drawing showing the pixel of a liquid crystal display, and the equal circuit of a circumference 
circuit. 

[Drawing 5] The part plan of a circumference circuit. 

[Drawing 6] Drawing showing the cross-section structure of the manufacture process of TFT. 
[Drawing 7] Drawing showing the cross-section structure of the connection of a circumference circuit 
and a driver. 

[Drawing 8] Drawing showing the cross-section structure of a liquid crystal cell. 
[Drawing 9] Structural drawing of a liquid crystal display. 



[Drawing 10^ 



[Drawing 1 1 



[Drawing 12, 



[Drawing 13 



[Drawing 14! 



[Drawing 1 5' 



[Drawing 16 



[Drawing 17 



[Drawing 1 8 



[Drawing 19 



[Drawing 20. 



[Drawing 21 



[Drawing 22^ 



Structural drawing of a liquid crystal display. 

Structural drawing of a liquid crystal display. 

Structural drawing of a liquid crystal display. 

Drawing showing the structure of an information processor. 

The part plan of a active-matrix substrate. 

Drawing showing the cross-section structure of a liquid crystal cell. 
Drawing showing the cross-section structure of a liquid crystal cell. 
Drawing showing the structure of an information processor. 
Drawing showing the structure of an information processor. 
Drawing showing the structure of an information processor. 
Drawing showing the drive wave of a liquid crystal display. 
Drawing showing the equal circuit of 1 pixel. 
Drawing showing a 1 -pixel drive wave. 



[Description of Notations] 
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10 t — Viewing area, ] — A substrate, 12 — An opposite substrate, 15 — A card substrate, 40 51 — A 
video-signal side circumference circuit, 52 — A scan signal side circumference circuit, 51 — Driver, 55 
[ — TFT, ] — Wiring, 80 — A path cord, 90 — A case, 101,301 102,302 — Retention volume, 1 10,310 - 
- A semi-conductor layer, 1 1 1,31 1 — Scan signal line, 1 13 — The gate, 120a, 120b, 320a, 320b — 
Source, 125 — A doping mask, 127 — Silicide, 130a, 130b, 330a, 330b — Drain, 135,335 — A high 
concentration impurity layer, 137a, 137b, 337a, 337b — Video-signal line, 140 — Gate dielectric film, 
145 — A protective coat, 146 — Retention volume insulator layer, 150 [ — Black matrix, ] — A pixel 
electrode, 152 — A counterelectrode, 154 — A common electrode, 170r, 170g, 160 165,520 [ — 
Orientation film, ] — The reflective film, 200 — Liquid crystal, 204 — A poly membrane, 205,207 
210,212 [ — Adhesives, ] — A polarizing plate, 351 — A bulb, 352 — A sealant, 358 400 — A timing 
converter, 410 — A gradation electrical-potential-difference generating circuit, 430 — Printed circuit 
board, 440 — A back light, 510 — A macromolecule matrix, 530 — Shielding pattern, 600 — A solar 
battery, 630 — A microprocessor, 610 — In-and-out force sensor, 640 [ — A ten key, 902,903 / — A 
connector, 910 / — A cell, 920 / — A printed circuit board, 950 / — A CPU board, 960 / — Memory 
card. ] — A touch sensor, 904 — A push switch, 901 — A menu selection switch, 904 



[Translation done.] 
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/ 

WBB**H*©»Bi H 5>-/X * O&ftgtf 1 cm2/ V 
s«±5cm2/VsJ^T, WErtElHlS&©»l8ib7>v 
X*©&»gaU 0cn2/VsJW±3 OcnVVs&T. 
h* A*©*fl«»*ffi©ig«a< 5 V£TFT?»* ZL t £ 

st, «fffiS«±c»j*anfcrt*iHi(&i. mes«± 

KJg-&£n& K^A^efcSScftSjjtSltKlfc^T, 
fflG&^HX© ffffit h 7>y'X * <D&mmtf 0 . 7 cm2/ 
Vs W±5cm2/v s^T, WEl*3jttlII&©ftlR h 7 > 
i?7>?<D&Wim&3 OcmVVsBLhl 0 0cm2/V s « 
T> WE K5-f A*©fKSK»«ffiO«*S35t5 VKTT^ 

l9BBa*ll3R<0»Blh 7 >>?^^ 0. 4cm2/ 
Vs JW±5cm2/V s£TF, WEftl£lI18&©*8£ h 5 > 
y^^0ilS*U 0 0cm2/v s £i.± 3 0 0cm2/Vs 

«©#7XtMt,&^6 0 0tHTT-fe5Ct*#itt 

mite K ^^/WMiCiiM^^nTv^ z 1 
t-rsifcas^se. 

ml IB h* /toa»*« 1 <E-C£3C t&^it-rsss 
toe H7-r/t©«»a<2«-r*9. waeais±©isMft(g 

^fr-SrSaS^SBo 

WE H A#X«®±©-jZlk:&Sa£ tlT^S £ t £ 
[11*5 8] &7fim&omn^&&7 5mm.!^±l 7 5 mm 

[11*5 9] W*3S8 0*fl«*S«lC*^T, WE* 

as^iss., 

mjftmi o] »*«9ici5«co«a*^s«^*^ 



(2) 

2 

last, wEa«±fcjBricsnfcrtj«iBi!&d:. we»s 
£ nx n - 1 & 4#Ht t r <& it ffi&9£B. 

[»*51 2] !i#54KfB«©?£Jlii^SBtC*5^ 

So 

tT&&£a*^SB. 

1 4 ] 1 (ciB*cojgta*^seic43^ 

©Sl0 1/2et±A»6 1/2 5KKTX'$)^Z.i:^mt 
TS^aa^SB. 

20 oxa±9 5XRT-c**ct*»iii-r*«ji«*s 
a. 

imami 6] »*«icE«©«a«*i6«»c*5Vi 
t, we h ^"i ntmammm^mm^ 1 mm«TT& 

1 7 ] If #5 1 KK«©*ft3f jSSIlfcfc^ 

t. WEK^-f ;wfl9Ea«©S3ac©*«#!janT^ 

30 S^t^^tT-SMaS^SB. 

t zftm t t & ^a«*s«o 

[M*52 0] If*5l tcE«©jSa*^SS(C*3^ 

tr*^a«^gs. 

H8#3t2 1] JWh5>^i'T»iISIftt5*S 
■*t, WE»«±lC^fi£$nfc^lU8St, WESffi 

40 t, WES*ias©^Kh7>v j x^©x-r y^wia* 

30«s£(±60ws ffltErtjKl§lf&©i&{fcm*?{BI 
(DiIt-7>yX^fflX-f7fW3n s^±l 2/z 
s JETF, WE K^-f A0h7>v7^OX'f y^W** 
0.0Usai0.03« sT*5:i*»itf4» 

as^SBo 

[W*52 2] ^Kh^vT.^Tifca^igifrTsa* 

list, wE*«±»c»*snfcrtiE@i&t, wes« 

so l6/isW30/is «T, WEWIcIhIK©?*^ ^{IJ 
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3 

€>S?^h7>> ? 7.^©X-f yfH^fiflJ&U. 6 ti s ^±6 
#0. 0 1 u sJW±0.03w sT*5it*»»tt«i8 

[0 0 0 1 ] 

tiats. 

[0 0 0 2] 

[&*©&«] b >) ? xmmsh^gkW. 

Ih7>yx^ (tft) so^nfcjcosM^nsigt 

[0003] w-© ( { 7'f^sis±oEiBi:saT 

TISSpTSCOG (Chip On Glass) CO 
G m<D —m tttfr ffi ¥5 - 1 1 35 74^1 \Z fSM fS tlX V >* . 
[0 0 0 4] ^tttt© F^-f A©«|g©:£T, Sfctt- 

^JibT«m^S^ 1 9 9 3¥6fl^6^-y*>68 
^-v 5 , 1 9 9 3¥-f>^-fyat^ XU£bP> 

h 3 8 9^— 3 9 2^— v (1 9 9 3 Internat 
ional Electron Devices Meeting Technical Digest, p 
P 389-392) fcE*©«*«»*. 
[0 0 0 5] 

[0 0 0 6] *5fi0i©Bttra:, iaftteT^T-f^h 
[0 0 0 7] 

±ntf, e»HH&©«te©-«£#7;*S1fi±fcrt» 

[0 0 0 8] *56WCDHJfiffi«fC«fcn«. ®{&F«tf>$! 

Dfc»flsa*0Bt»TFTTHaB»*#MEL H5'fA 
©e&te2[I£i(T<!:T£. 
[0 0 0 9] JEfc, *»WOffiOHJfi88*fCJ:ntf«ia 

tfLhlcimttt-rs. 



(3) 

4 

[0 0 10] 

T fctttf tt© H 2 ffil^TtCfiSSn^c F 7 

Tftt««IB/h Sn5. /ttn««f 4: ©»ttE»*< 

[0011] X£K?^/X®Stt&COG&&-9-*::& 
K«J:D, ffi B B B g^gB©^«#7X»£<htf:t3^L< 

BA»ofcCOG»tT?*4*«. SHST* H 5^ 1 

RrtJK-a-rK9^nR*»i 1 o«#j*5W 

5#e*9tt9 0X£:fc5©fc:**U lslS§ftj*©*§£ 9 

9xtft5. -©#g£Dfa±ajnii> — as&D©* 

J:»5**ifcS. fttt^a©*^©*! 
20 [0 0 12] COG*8t4HtTiltt, Mi*ttl«l 

±T&o ja^**8«©fr--;**J©Sffifl;a*TSS. % 
[0 0 13] VMM >^7i-Xi H9-f AIBI4FPC 

^©©heis t jtf 5 x s«±©»«iE»Tf«g a nx t» 

•5. F^^f A*#H1*>L< W:2<I©&ft#7X£&±© 
ElfflfiS^KEITtS. EifiMTFTfflli 

30 Kfs3SK«*«#ie%)U<ttBii«T*. ^aa*sa^ 

*. cnt:«t-5»r»^E«mS»*l»JhT?**. 

[0 0 14] n«-f >^7i-7t F?'f/'C«1&£tf? 
XS«±©E«fflS©3!lS^*2itfXieffia*'hS < T 

5SS-r-&Ei»iH]©jiis^A***«ft«sn*. 

[0 0 15] £Ji©EiKB*S&i*T*fSBr£««T# 

40 [0 0 1 6] yn-tXfiSSr<g;<'r-5ClilC«tDatS© 

a 37 - >© ^ ft** /h $ ir> & ft. S«£ <fc tX h* 5 -f a* 
©^•n j en©«^ : ?©fiB-&t>-&*ss*^±T-S). 

©i£^, «iclS©^S(SS, »«I^IB]©JSIIB*»Blli6t 

[0 0 17] «f?XX4K©MKS«ftaS9EX«©Mtf 
3fi^gC J: 0 t> t> t Vt tz± * < , H -> U 3i >ri> f, & ^> 
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#•5. 

[0018] 021, 02 214— B*0*flfillI»tKib 
mBZiK-f. TFTfflWH (l)«?ii*SCH*TF 

TSibt^iEssitsiis, (2) as*ufc* 

BE*«J#-r*«IIW, (3) (1) frS (2) IC&S»ffl© 

3ot:»tte»ns. ss^icLcit &j#«»cad 

"f 3IB<HWfVDnte, TFT©FU"f >fcWlH3*l 
*. TFTH y-hm^VgnlCiD^jlTS. agffi 
UfcTFTlCJ:0*S**tt*«an. IfiVslJVd 
©I/"W&-e±!W*. j&Hte> *rftX1£{S'J©#iI*M 

3g«EE©l$|HI¥l$lN BP-fe'*Sft«ffilc«tD«Hi 

«S&Lfc«JEVdn £*||©*«««fcV s ffi^V^Z\t 
*«a«rt?»-5. HIS»C«. ±EC(1), (2), (3) (OSb 
^[C#^V s ftJgfcWf VdtVs PfltcS^ 

(1) CDS41£MTStC«. TFTfflMt^ 
£±tf&„ fttto*, &»g£ft±-r?>. £.fcT FT© 
ft^^St^t^JmtOJt (W/L) ^^^<-T5ei 
£**#8!n?fcS. (2) WS^fiM-r^iCttTFTCO^-y' 

««f«:~Rf*» w/LS/ha<"-r*. -tymm 
»a**e<&*«i6i*«*s. (3) 

< -T * C T F T©ffi«*VjN$ lr»H;£. 

(3) ©£#/h$<&-5. <fcoTTFT©W:}3j;c*L£ 
T# £ fc'ttffi/h l/T, TFT © £ flTffl^W L < T 

*©A«asb^. w, L^^rntTFTBiigoi 

©T F T!fttt£#lSf <& tWtL ^L<t5^ t^T' 
Ztlfr-otco &nm&0. 4cm2/Vs kKTtftWa- 
S iTFTtli LSr«/jNjnX^-fet W^^©LJW 

fc. 1 0£t±tJS^***7«8S3&tJfi5^p- 

S i TFTCftTlt LSrft/jNjDI^-ffilrlS^L. W£ 

Ji©«e*. TFT©£©£ffiW;iu «/hSPXffi« 
WL©5fS£JLk££oifc. ftfcp-Sitt. ^7«oitiS 

Jft) > t> L < (iL DD (Light lyDoped Drain) fit 

Lfc. H©J:5ftp-S i TFT«|jftt, TFTfflfit 



(4) 

ft £ 0 . 6 ciVv s 6 5 cm2/ v s ©«5H fTS d t 
tCiO. TFT©W/LJ*tt2gft£fc*. TFTdiWffi 

*"f*&ga<*4. BP'S, ^3a@gSrt;"S©«^. Hsu© 
TFTIi. #rt»©*£©tt¥#&TT*ftl;:a5«£^ 

©(Ctk^iii*©TFT©^«tg^. Tft*>'fegH&**!«< 
Ei3IIIJ&©TFT©SH&a««fi 

cfcD-H, iB*©TFT©SH&S*JB<-r*ifcB* t * 
■S. J^aiHlKTFT©^i6ft*U 0 0J^±3 0 0cm©*§ 
IlTFTOil^O. 4 J^±5J^T<i:1-^it 

iZ! HIST FT ©»»«*« 3 0K±1 0 0ci©»^, HiS 
TFT©^lift^0. 7 ^XStATtT-Sc 
@g&T FT«D»ti*« 10H13 0 KT©*^IiT F 
T©^»jft^ lR±5«TtT^^tiCj:D. ttffi^© 
»t >ttMBMtf "PTtfi t U -5 . 
20 [0 0 19] ft^ILfc3 0CDlEIII©rt, 
(3) (CJcS^ffi^iij («TJt»«EEVcgs il?.S0 
y-h*EE©«ftd*, TFTCy-hV-XHgl 
Sr^LTV-X««^t>n^>t)©-e*5. IP*.. Vs 

(1) TVs=Vdt^5$t^f l/fel/^i 
K> . Vcgs fctt<£<&3„ y-h*ffi*<ai©fcHg«Hft 
©^^, Vcgs Vcgs = Vgh-Cgs/(Cgs 
+ CL)tIcSn5, ::T'Cgst*TFT©FH> 

v-^MSi, cLtt«a«*(*«ttxfiu#«*©si) c 

L, VgM*y-h«EE©ifi53T»S. Sl&tCte, y- h 
30 «JE^Highl"<;^e.Low U^;PH^t«JD#t)-5lC 
«*SSft©l^raSrB-r-5. -?"©M> TFTII 13 Hag 

TW^«T5*iaiK«<. ^i^©vcgs »a. ±fg©^ 

©fflJcOfc/h^ <&-5. ^©S^miC<J:«>«EE±#V r 
«. y-H3fOlttTFTO***A!PS»»SO 

Wfcjt^j-r^. £©y-h{f#©gft«> **ffirtT3E 
a-rss-cic^s^iiSD-rs. z.<Dtz#>. v C gs 

fc, *«f *«fil»38t*<tt*i»«lllOJl!K««*UE 
#«c***«^ "I* £ ft*. £ © «k 5 ttraH **ft"T § 
», iB^©TFT©^«jft«, 5cm2/V sJW±ff*b 
so <«3cm2/V sStTtf *©**«fc^. 
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[0020] vk&m^ Vv-i n(Dm.3MmnMMi£<D*f 

•ft57^1/>v€5V£(T, J7-^L<«> 3VKTi 
mJ£TF> ff*U<»iO. 5 urn KTiTf^. dtlti 
&teT F T WilPX^a £ 0 V>. F 5-f AttMJBS: 

•7:/ffifflte> bf^tii^fcOO. 1 mm2^TtC<g«T^ 
-So -i© H A*T* 2 0 0 t >ft±fe L< « 3 0 0 t! 

[0 0 2 1 ] fflja@K*rtin?J4, 5 s — * AtB7J£ 1 0 

<B£U:©F7--r AT#is-r-5©T, F^-r a*hb*s&o 

fi*«JS < fc*. F y-i /XO*»*»«£E©y-f *5 y £ 
W>S?*5V#*L<tt3 V«Ti-r*Hil£J:B*JR 
S«tfiMT#«. ' F ASI»e*Oll^7XSfi± 

-So L#>U tE*5fi^OT4 0MHz£(±©)l$tl: 

a^xh F^-f A*«infi««L^ti. F^-r A*rtfc*£ 

[0 0 2 2] <S«JE^-r^>ClttC«tD. &IbK©jftb>[II 

aar;w*©TFT©'j-^«aE**»ftH»«ncfi«-r 

-So &iS&©&^TFTd*teffl-e£S. *hn>i^* 
iSMT^o ^jaiHl8STFT©L#t,i«JE'>7 h#/h£< 

[0 0 2 3 ] #l:NMOS©y7M/yX3'liKOi& 

»fcifilr»**««©«*Rtf, H*TFT©SS©±#?- 
^©fflrtJ^— tt^|Bj±"T*. Fv-fA*WSjl 

^(C#T3§£«^©/J^b^§rf3„ 
[0 0 2 4] 
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immm) &>t> *mw&mmmz&r)mm\z%Lwr 
[0025] mmmi) miit*mmz£%m3 1 m^ 

0±fc, 7^t-W ^VhUi7 7.^0g*^«4 0\ 

5 2, #|*3jfc$ft<&. 3S£S«±K--fl©l!**te*M§ 
F5-TA2 1 ^COGSftJ: DH8$*l-5. 

io PCiaDiM, ^7Xlfi±0«H5 5, 5 6 
0-*JC»«Sn*. *Sffii££!5 5, 5 6©M(Kn 

^nefc#{s^« F-r a* 5 i , ■ ^.n^mnmm^ 5 2 c 

[0026] i4(J12 4 0 Xi3 2 0Ii (240X 

3 2 0 x 3&©F-7 h) oa^««t»jfllHlKO«¥«lll 

ss<&^To nfcfWHMfflssiHi&s 1, RzfjSE&wom^ 

20 Vddl*>SVdd2 4 0&TFTfc±9#ttU S^ffi© 
TFTODX^y^-ftf^lCtOfWflSn*. ^4II^#J(Hl 

Kt>ra«a«riET. h*7-f /^e.o^sm^vgdi^e. 

Vgd2 4£l O^W^D^^/^^XICJ:^ Vg lfr<E>V 
g 2 4 0*Tf2 4 0*©jtaEfll^l|H»tt-r*. 24 0 
#©»««#*£ h*7<A'© 2 4 0 *OI«««#Sa ; p, 
2 4 *©«tif Sf l: i 0 9 6 0 ^©BKSfl^iS, 2 

4 o#©j£SEra^*to«ewrc€r*. bp*>> f^-taic 

30 fc±tfftlttR£l/4«Tl;:fi*T£*. 

[0 0 2 7] 0 2ttS^M«©-ia*©¥ffi«jgS^ 
T. 03(ffl2© (A) - (B) |8JK*5tt*SriB*ljgS 
St. TFT, 1 0 1 «7K^'fk7 ; e;i/7 7 7.->U n> 

(a-S i) £f£WjJIl 1 0 <hf -BJgX^tfSTFTT 
**. UttHiV-XttKUOfttf FU~r>*ffil 3 0 
[Jn+ Ma-S i©3>5»i7Ml 2 5, 1 3 55:^L 
T»«3n5. V-71I12 0, KH>1I13 
0, RfllA^Nl 3 7te^ U^x>l 0 a£:IT010b©2 
HAIiTC**. T-hfll 1 OS^tSfl^l 1 1 

40 u7;kST*a. y- 1 4 o a s i nt»s. 

$H2 0 0HTNSiftT^7Xl«l 0, 1 2<D?H\Z 

MA^ns. e«2 0 5, 2 o 7«^-n-etico^^x 

1 O0iIl:fifL, iSttK3tt*JH»"r 

s. ^7 7;a«©n{aijffititt<i7t7^;uA2 i o, 21 

50 Tl^4. 
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[0 0 2 8] 05 ttl!*fcfc^«©«ia®ft©¥Bi*ifi£ 

yjkTo m^fflfr*><DVii&mwmz7\*, hbstftioicov 

-xnmi 2 0 cl;8S^5. TFT101c©X#*ifttt 
a^«©TFT101tS«IPli;T*4. ffibTFTlOlc Ttt# 

* S * £ n -5 0 8S T F T \Z it V — tf 7 - - ) V\Z <fc * p 0 

ly-SiTFT^, ft&<oi$~&tm**7nm^jn 

$n5i$TFTC«a-S i TFT5ffl^5„ 
fc<l*gj*3nfc. 4®0TFTlOlc ©HH>1I1 2 0 

ctt. — s)©«^sa^5 nrgisns. h**^*<« 

[0 0 2 9] *lC^ft**S«OSSit^^O^TIftW 
-f-5. 0 6(2#5gW;i£3«^<DTFT©£g§J!igjI 

0SSg|5COTFTfet5«|WI-<7)7 , 'n-t:7.T^$n^. H 

•rn©*^t>TFTioitt. «7xsn o±ic^B£$n 

3„ #77.Sl£l 0(JS i O2 U A 1 

203, B203^n-6m 1 %, 1 5 %&zf j t(Dm<Dm 
itm*2 5x^*, s*«5 9 3tt**5. mmmmt 

4 6X10-Vra5. £-f#77.*1£ 1 0_hlCC r 
ISX^y^SCiOSS 1 2 0 nmif«U ^SgB# 

»*. 8e^T, ^XTCVDfeCiDS iNH4 

5, a-SiI110^SMS3 0 0'C, 270 
IS3 5 0 nm, 4 0 nmI»S[t5. tt^Tfl 

ffl®l&#«Mfc£n-&»«©*. a-S i IRSV'— tfT- 
-MZ&r>mmfr?Z>. U-lfttXeC 1 x+yVk- 
tfT**. fiHWttUffi'K I^M-i«2 0 0mJ/ 
cm2 TUSELfc. a-S i TFTO»ttM4ttt5 

ym^tmvt cs i h 2 ) »^i/TH5**oissa 

<bTi5<<h» fi*f?&«H4©poly- S iTFTW#f.n 

6. fcmoife&ttmtmftyiwx'ip hMzzvmmr 

©iROtr— i7^®C^2 0 2 0/cm#"=,2 0 6 0 
/cm$7$L<«2 0 3 0*^205 0 tt5(Di^t». 
^ntCtDTFTW^WSS: 1 0cm2/V s tT-S^t 

[0 0 3 0] iliTCCS iN140, a-Sill0 

«t'5Cft«lClraxr* (06(a)) . Xy^>^fctt, 
F V7)l*u9uujj-i£yt.W.m<Dm-&j37*\Z&Z> F 

Std-^tJa-S i £U-— y-'7--;UT*i:S®^n, 



(6) 

10 

\t. X-y^>y«S iNI:»nx^fl/-hO/J^^ 

[0 0 3 1 ] ^TX/l7^ffil:J:f)l«Sl 6 0 
■CT*)I^ 2 0 0 nm©MoI«tt5, a-SiiM 

i , 1 2 5 I^TMoSMIHSl^I (P 

ANi) £ffl<^*F, x^^y-ts. Ttefc>"6, 

2 5tV-^*S«l 2 0 b, FH>tii 
10 1 3 0 b, ffl^E»ffll 0 b£iin*»*-r* (H6 
(b)) . MoSi, 12 7(1, PANSl:W4fc6, 
P£*£n-f(Ca-S i ttlr»T-f F— 

t!>yffilCJ;OP^a-S i Rltf •&&**»aR:*fi«r> 
'J3>1 (nyZZVmm 13 5S:ffi!ct5 (0 6 

(c>) . <i-*>\ t -¥>yimmmftMm<D'( *>wm 

l^fc. SDii«ffitt 1 0 k V, K-XStt 1 0 15p/cm2 

tifc. ^oB*Sjass«A«3 0 o'Cicin^LT* 

<<h. a-S i "ffCtT'fc.^SnfcPttSttft^n, Srfc 

[0 0 3 2] ^UTX/ty^ffiiaO I TOl^IM 
S2 2 0tT\ fSl40nmltt?>. 

[0 0 3 3] I©ITO^HBrMffl^fc*hUV^ 
77 4iZ£lommW.ffil 5 0, 7-X12 0a, ttffiF 
l"f 13 0a, 1 0 a OJKttfcliniT* 

(16(d)) „ «t^T* I TOtI*"7X?tlT. M 
oJi^PAN^TX>y5 L >^*T-5o tft^ I TO 
30 TSbnTWi^TFTO?t^m®Mo5iit 
-5 (06(e)) „ «l)Tt*©7 r ?X77?»i't, *> L 

y'>t*fflt>fcTFTCD»tt*ta<. cn«ffllr»5©*« 
^#Sfc»iiKfl:l»*»J«-r**Hc«J:t) a-S i BS^O 

40 TJfSKIJlOnmaTtnfflWK KtTlCB 
SLTl^&^A*, ^DTTFTfflMHiLTS iNl 
1 4 5J77XvCVDI;J:0«it'5. S&fcdCDS 

1 Nmzy-h®mmmm<D*h, x-yfy^L. 

[0 0 3 4] *HM^JT«, B2©¥ffiB»C*S*rrn 
fifi 1 5 0 tBtatSfT©^- F SI 1 1 

2 Jlli I 1 0 2 SMLTl^. Z\<D& 
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mm®®<D&ft¥ffim m^<D2m<Dmm\zm?z>®. 

afDLT^5.2ffflTFT, TCO, TCl^LS 

»GCO, GC 1 £ KK>»©5?S«fCttS i , Si 
N02IIj!i^^;^->CROS$H$* > [SiK^ 
MS** - *"*. TFTfSrX'f y^-ysf't&fztfXD 2^-0) 
?- MGC 1, GC1 tft-tft-^nffiftJU. Sf»H0)T 
FT, TCO, TCllCS^^n^. 
[0 0 3 5] ±aBJBlR^SB2©Hlifi«C*^T6tTH 

m f z> ^ je £ jp a t t> * % w co ± g * a & t> & ^ o 
[0036] stEMwettv-^, f v-i ymm*?- v 

1130b, 120bS->U3>Ill:S3ff:n+ S 
i, ->U-9-Th\ I TOCo«Ji^3gco^Oa>^i' ht 

[0037] mmm-c\ty- htsmtttc r sjb 

A 1 , Cu, T a , T i 3H> 
•^COWH^. Sifcll^^ffflLTfeiU. Al, C 

[0 0 3 8] SSfiWITtty- h«6ig:ie«^£ LTSiN 

m&m^tztf. ccoa^tcs i 02, s 1 oNmomzm 
& \z xs. en z mrnit •& c <t -e# e n 6 & <t;K t co a 

[0 0 3 9] ^ttWtt^iifltffltS^^XvCVDtCJ:* 
a-S i m&fziZZtlZU— tf7--)H>1Z&&&tS i 

*MUfcGe«, £fcteGei:S iClWi^blii 
iMiLTTFTOlfttl^l^ioTfciK 
[0 0 4 0] *^.¥«^^COita*fe«7^XV^^- 

XfJECR-CVDitSiffl^RO^ttOB 

otfeiK ¥*#W£U--!ffcU<ttJRT?7:i-.n/L 

[0 0 4 1 ] IfefcWTttV-.XKM' >*WCMo£fl! 
WfffllTi, Ta, Mo, Cr, Ti, Pd, M 
n, Co, Ni, Ta, P t *¥*flEfcRj&l/T>' U U" 



(7) 

A? 

[0 0 4 2] B3». 7i7x^7v h'J£*S«*t>? 

<DmffimT°$>Z>o TFTlffilOli, TFT, 93i«& 
150, fiUMtl 4 5***. «ft£S&-t*fl!l©fflK:H&8B*i6 

Sfc&C rCDX^^vHJ^X 1 6 0, firttW|g&n 
-J^-MftifiLTMLfe*7-7^J^ 1 5 
2, I TO©Ml*]«ffil 7 0 r, 1 7 0 g, Eft $12 0 7 
#tJH#C»j££nTfr>S. £jWV««ffil;:tteftBl2 1 2 
*5t)#»tT*5. MS«WKt-X&»*U. *55tf 

At5. filft«2 1 0 t2 1 2C9<lfl#fatem££ti\ 
EftH2 0 5, 2 0 7 ^tf>^|6lS:jS^S-B-T&f). 

[0 0 4 3] BSIt tt«{i-^ffl<0)g5a(5I?gc0^ffi^3t 
£^"3". 4n+ l?njfrS4n + 4£iJ£TCD4#cDf!&{£fi 

«^#4«©@»TFT301©FIH'>*K3 3 0 \Zt£Wt£ 

n&. — *@BTFT©v-7ti3 2 ott-?-n-en*i- 

3 0 2 tlft«fS^i»l 3 7ics^sn 
•5= ^ny^SCLl, CL2, CL3, CL4(1 g 
^»C^Sfflf *l:»J6t 5 t>©T@BT F Toy— h 

30 msnttiasn*. 9uv9mt2ttnmtf-otcmnwt 

-So iB*ietn;*iS^©2*t|sH;{CftS«J:5. £©2# 
©Ei$*S£*<: Lfc„ »iEI5lfl©ji^£«J:53SjSe©tf 
S^#SI»±T€r*. ®S§TFT©t8j&&tf7n-feX 
tt> 9*7— — ;HC«t*poly-S i T*«tt 

a^gBTFT£^UT*$.-5 0 BP -6. y-XFH 
>«S2fttffiBi»tt, I TO©-«E|^T->'Ja> 

H**EiR©TJifc:SlR3nT^*. TFT©ft^3 
10»tt*U?itl/fc. itllcj: h 

*. BP-6y-h«JBE»»0»«*«^-rct*:<|sIB&0 

£-1+2 4 0<BM^&. -^COI^, BlT'^Lfct 
5 £ig(&£#:£ l/-if b'-ACDi|iSJ^TC07P ^ \ZftWl 
LT, $^ny^W©|BlH*l 0 0 - 5 0 0 wm8ft« 
LTlILTfciK ^CD«^, U— tf7--;H»fcU 

#©^f5fiSt*l). ^*{|iJco^ia[HlS&feH5 £|^« 
so fc«j£T*S. ftfti^Stt, ®SSTFTC0V-X£^3S 
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mm num. zmm-t z &x-$> -s>. 
[0 0 4 4] 0201a, mih^i&mtDmshfciwo*, 

t 1 (3 5us)©M¥tLll;i/D7i'ifCLl, c 
L2, CL3, CL4t'«fcl3ll^[5ISSTFTS^>$-tt 

^n(c^t>-t+h*^-f/Mj t L(DiX8<DmrnT: ; T- 

1, Vd2, Vd3, Vd4$3tm-r^>. ^COi^^ft^- 
n*. y-h* (;£«») i:I*(VGn-l*^VGn 
^S) TFTOT5t, A^M (HW>») 

A&ftfcifcflMS^vDSWcafcaiinrr*. %Attttfr£ 

«ffi!j©#fflffiffi©«{4 VCOMtVDn ©g^EEK <fc 0 

[0 0 4 5] 11 1H &±©i£j|ii;W£ffl^fci£iiy 
h U ^XSffifC K^A*2 1 ASCOGUgSnS, H 7 

-f /mfe&mn t vk&mnx.zf j tn & © * o y * m^* 
miss i.&t^ift«fi^ffl«a[HiiS5 2^»«sn*. - 

U>hS«4 3 OA^FPC (71/+y^y'J >h+r 

■i s.>#x>rt—9m<D i c^e.^-g.«^?iiiss4 o 

1 0^8Sn5. /^^7-fh44 01t 7fT-(Zf 

9 ofitc^is^ns. 

[0 0 4 6] 0 7(1 COGStJ:!)»«*nftH7'f 

issd^nn v<^o#>y^ >y&f;:j:& 0 K9 

-fA*5 1 ©rU2j3iWCliAu A>:/3 5 0*5M^n, 

:W77ifii o±o(fe{fte^» I Sf 3 5 i icjtt 

fc«51-«HBEfl2»ll 3 5 8 iC<fc D H5g$n3. »JB*«Wft 
^^©JRSSLffiffiJ&^tcJ; rj Auyt>^i I TOiSf 
3 5 1 SE«SlttSn5. 7-f^DA>^>f-<>y 

riWS^WMot, I TOSfflB-r^CtlCct 

x-7.lfi]SS«FPC (M8 0a, iS8 0b) C«tD 

amznzo mmmmtm^±.)v<D^-)i3 5 2©>a^ 

2mm©ipS*-e^fiic$n?). ->-JUifi&tt, 

7 b' > y tr <=> ft i* \z <fc 0 atftoft^Wtt*^^ - £ £ 



(8) 

/4 

[0 0 4 7] ^JSWC&l^T. IHSPDLCM 
10 (Polymer Disprersed Liquid Crystal) chUTfeJ; 

i». pdlch, iis^iBiro^jLJcftftibrfi^asn 

«£• (C J: 0 ffi^86-r -5 C t \Z J: 0 ft 6 n * . #J A A 
teBDH#©E- 8T&-5. SS^ttStt 2 -Xf^U'N 

St, ftfi^-fCiDPDLCSrfffc. 0 3<f 

©fii|Bj« 2 12, 210, Efaffil 2 0 7, 2 0 5 

lo o 4 8) mMm?mtcK><Dmmz*%<T~2, mm 
ft-t>m±2nztt*>\zmnmjjtfi&m2n. z.<d&o 

y, miix h u >yp«©y zfiz&^xmw t tt 

[0 0 4 9] *HSS0!ltt*5UT*^gP©TFT(DgH!)S: 
so l^6 3ci2/Vs , -tymffitfl 0 0 pAftZZt 
\Z£<0WmOTFT(D3 L ^%.)l<mt3 L l>*)V&<Dit* 1 

±LA^;w»sr^]±-, nvZ^t h«rS»«^i£M^-e 

K5-f A<Z)8MI48 0 0ci2/V s tt5^ i 
KcfcD 3 OMHz0ll^^4Tt5. fflm®9&<D&m 
I*10*6 3 0ciVVs ttSitfcitJX'fyf 

W}&& 10 0H13 0 0£tTit«^t(C±OTFTt 

40 c#?r{gM-r^s. 

[0 0 5 0] h- 5 >S?**©*-fy ^15 

3o«sfii±6 0Ms e^T, 

©*Rh7>^i'©7'f 2/^181**3 u s 6A±1 2 u 
s JtAT, H 5 -f A' © h 5 > v X ^ ©7. -f > ^«rM 0 . 
0 1 u sJ^±0. 0 3m sT**Clt^«t(5ffi*«** 

T*£„ ->U3>0»!»i6fi<-e#5. ■> 

[0 0 5 1] SSI$0llh7>y^?©X^7^ 
so 30/zs JW± 60ms JWT, ?*^m^(l'J©rt«clElSS 
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s CAT, K A*© h 5 >*J7>9<D7>4 y^RIHItfO. 
0 1 U s^±0. 03/i stJ&5Itl:<tO, iSfSWiC 

[0 0 5 2] h^-fA'-^Ci^^nTl^fflTgi® 

s»c»-ra««iiia*</hs < x-rtr. ?8TSSi©s«# 
frJJCfflA'^^'f h 

^-fAWWfCffirosS^SrHft-C**. filAtfCRTfli© 
£/Jn£ < %> V < \tm±TZ> Z. tUfi-CH. CtlliMi 

[0053] aaai«s«*^ sn 

[0 0 5 4] 2 ) S§ 2 ©*J£0J 1 bX*S*#* 

5tt, (a) - (b)W®tC*3tt?>9f®0*^-r. ^Sffl^ 
fill 1 lS^y-btil 1 3 teC rHX&£. B*#ft 
^ISlll, y-Xtil2 0, KM >1S13 0, 

mmnm 150 ts <fct&ftii«@ 1 5 4 «a 1 1 c r ©& 

HffiSTifc-S. TFTlOirofgibfrH 1 10tta-Si5:40 
nmi 1 8 0 nm©-JiK:#ttT*S«Lfcire**. -(B 

t m m m s§ x h t a © * — if 7 - - )i& tc <t * p 0 1 y 

- S i mX'&Z. BP*>[§]S&<DTFT«poly- Sita- 
S i©2il£il#;itn. V-xKH>tlt 
ggMftJf ©F«i]tCn + a-Siil3 5«$tl5. B 
15 011 1 3 7 l:¥ffl:»ttl:f)i!E 

$n^>o *®^i 54a, »«-r*ff©*Mfts^»oifi 

3*lRlfc:#ffi©«EE£«»&-r5. ftfitt. 1*111 5 0 
[0 0 5 5] *HJfiWO««IHcJ:n«, SfcKJ:** 

*. C©fc»H*©TFTK«fcS»#&*B#|Wtt, ft* 
©5«£t±lCl^l±-C**. J:cXa*©TFT©^tbS 
7j*{£<Xt>3fe«nJfiEk:fc5. <fc^XBJ!i©a-S i ©# 

tt£ffc*#*-&-rKffljamg6©poiy-s i ©ii&£tg{ta* 

X#3. if7:=:-./KZ>l», 4 0 0 < Cffi<£X 

*«J)n«ftT#*. SfcU— !f7--;i<«Opoly-S igt 
<fc -5*. ttiffi«*4©a-S-i H©®$&# 



(9) 

Sriftil^X^-S. W^Ltf. S i -H 2 *8£©*^«£fl! 

LTfeiK cn^OMCiOa-S iTFT©^ftt 
ttfi~FT*rt*P0ly-S i TFT©&»jgte3 OcmVv 
sfiUifclfiLhTS*. *7««**Se.tpoly-S ijgjfc 

*ga©iS¥g(fi]±, bamn&nMWzz 
/h^<< mwzgv^-r^. LfrL^mmmx-it, mm 

TFTIla-S i©iX?^TFTTS>0, <h fc i * 

20 {giJ£X#-5, in^ISS««18itjl«U/:i 
4. 

[0056] 09 ima?^ x^h rnvtcm^m 

tUcCPU#-K9 5 0, Sffil^CyXfAM 
fc«**ttit&-r*^«S!*»9 2 0, ^x-^A^Jffl 
+ -*-H9 0 4, B«i/^a-I«X<-^9 0 
1, T-^ffigffl/tU-A-n 6 0*JR«>TH*. 

MXmZo 7^5 L W^'Vh'Ji7 7.a«©MP^^|6]±b 
fcfcfe, rtyir^-i b3t©fUffl*^ft±U LCD©» 

**«iaj±bfc. em^©A'^^7-rxfe^^w 
nyf^-f hoim, e»fts, x^n© 

AV3>©BH8M4<£r[6]±X#-5. Sfe, -|Hl©3te*Xffi 
40 [0 0 5 7] *»WtJ:0LCDtt*^ifi«tCl2*oy 

[ 0 0 5 8 3 (3IJfi«3) S5 3©*Jfi«tLT, SWS! 
y-HX, *f(S]S1S$:ffl^^t^B B BS^«S^OUXi5i 

flts. Hi 6tt«ii-k;Ko»riii«jfiT**. a^i^- 
50 ^-gJTFTlOl^. o±\zwf&znz>o TFT© 
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§1114 511 #'J-f 5 F«MB 
fcfe©T?a®**¥S<t;S*lTV»*. Rtttt©®**^ 5 
2 0H 4 5±K»J*£n*. ttAtt. PDL 

C (Polymer Disprersed Liquid Crystal) ^rffll^-S. P 
DLCI1 TFTaS±Ci«{jc$n^ 5 PDLC 

a. Ka-^fflts i o©2?Lici*fi»W2 o o*»«»sn 

DHtt©E — 8 T2&£o iSfl^Wtttt 2 -X^;Wv*v- 

^»Sr«{bS*PDLCS:#fc. PDLCKgffiC, 
ffiRI t bTt»K 2 0 4 S^»*l/fc. {*a§i©« 
»«. PDLCOat^ttfttHUfeOSl^ft. IT 
0©*fft*ffil 6 5tt. ttiW/^y^jSKSn*. 
[0 0 5 9] &:}3PDLC£)SSi£{-J:U®E£LTt>J: 

[0 0 6 0] (^i&0iJ4) i9lifgI«^St*ML 

ffi£fg«L-fcCPU#- K 9 5 0 , «^«rt('->7.7 : -A 
^#!C«**ttlS-r5*«S!«»9 2 0, fC^X-^A 
Al+-*-H9 0 4, If^Ma^-i-S^X-f ^5=- 
9 0 1, 7*-? fB^ffl^^U-*- H 9 6 0*JR«6TtJ 

±vrzTctb, nvtv-i y%ommwfa±.\s. lcd 

611. Ay* 5^ b©iWb, 6Sfb> X 

it. 

[0 0 6 1 ] #SB9!K«fc5LCDtt#2&M«t;:e«©>' 
[0 0 6 2] *56W©LCD**#fflm», St 
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[0 0 6 3] (2fc(tH5) HI 7tt, *3fi93K:«fc*ttfi 

*. IS^CDT F T SSiSgl 5 OtECR 

^7XvCVDl:i5a-S i :HTFm5. Jfi2 
[n]S§«;L©a-S i BtU— y-*TX-;PLT#fcpoly-S 
iTFTT&-5„ I'— tfjWJUBJWfllfiOfcii), :7°77>7 
ry * g«C#-r * - t>. 7.7 -y * s«© 

it i/2T<65&6s e»*:s«©e*ft:a* 

jKIlt Sfc*»BJSnfcPDLC«ftT*5. K 5 
-fA'6 3 0li Z.bV>>fMT\ CPUgSi^ftlbT 

«±Cl*3)SlLfcAttS^-b:>-y-6 1 0 (MfctfLEDt* 

h^v^-K) j;DfTton^„ mas, a* 

20 S9»III»£«*Lfca«. FPC, 

ft 2 (5 £ h E ©»** jWSgjkT* . U < S»b, 

/hs»*sMbsn*. ««8L38B©*#tt#. mm\z 

^CPU630*S«±Jr^gbfc«&H l 9 \z^c$« 0 1 8 

[0 0 6 4] 

[fPJl©xim] K±5E^fc«»c*5SWt:«kn«7*T-^ 

[0B©ffi^/^i5iBJ] 

[H i ] ffiA£a*£K©flK§Bi. 

[0 2] 7*7^7-?HJ*7.S1£©gB#¥ffl0o 

[0 3] ^a-fe;w©»rM^B^^-r0. 

[0 4] ^a**gB©H*i^jailISS©^(ffi(Hl8S^^ 

[0 5] «iai5Itt©«»¥BSBI. 

[0 6] TFT©§3igi§S©l^iJtPfig£^'T0o 

[07] mmrn&t vv< ntomm&ommmm&TK 

40 T0. 

[0 8] mih-t)i(Dmmmmz*-rm. 

[0 9] fgS**SS©*3g0. 

[010] mgh$imgiW<Dffimmo 
[011] j^s**se©^jg0. 

[012] i£ia«*g»©#ii£0. 

[013] tt $s^ag«©«jg^^-r0o 

[014] 7^7^ 7T h U *^Sffi©g|55i-¥ffi0o 

[015] m£h±.)i<Dmnmm*7n-tmo 

[016] »S-fe;KO»fiE«tafi*^-rH. 

so [017] mmmmmm<Dmm^-rm. 
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[018] «f«fflas«©*ijfi&^-ria. 

[02 1] -HJli©«HillilEl!&£*-fB. 
[02 2] — H^&fb&fl^^m 

10 12-»rtlK*, 15-Jb-HfflR, 4 0 

-a^ia*. 5 1 -BMfcfli^«aaig». 5 2-tsf 

^{W^ 32 [HlSS, 5 1-H?'f;X. 5 5-ES. 8 0-S 
ttM. 9 0-^-7, 10 1, 3 0 1-TFT. 10 
2, 3 0 2-ft»Si, 110, 3 10-fS#I. 1 

11, 3 1 1 - tt f^i, 113-y-K 120 

a, 12 0b, 3 2 0 a, 3 2 0b-V~X, 12 5- 
V — \Z>!f?*9* 1 2 7-v'JIM h*, 13 0a, 1 
30b, 3 3 0 a, 3 3 0 b-KWX 135, 33 
5-flS««*IW«Ji. 137a, 13 7b, 3 3 7 a, 

[01 ] 



(11) 

3 3 7 b -Ifttkfll^M. 1 4 0 -dr- htt&RK. 1 4 5 
-««*S. 14 6-§^1W, 15 0-IHt 
M, 15 2-^11, 15 4-*I1I. 170r, 
170g, 1 6 0 ■•■^7 7i'7HJW, 165, 52 

o-sttw, 2oo-«ft, 2 0 4-n^m 20 

5, 2 0 7 -BElfiJJUi, 2 10, 2 12-Mfi. 35 1 
■■■/Vlf, 3 5 2-y-M, 3 5 8-ifM. 40 0 
-9 4 5>^3>n- 4 1 0-PgiI«ffifB£lH]S&, 

4 3 0-7 p 'J>hJS«, 4 4 0-Ay£5'f K 510 
io ■••itSSHP - ? h U^X, 5 3 0-->-;Wh*/t^>, 600 

■■•*»«», 6 3 ^□yntyt. 6 10 —03 

Xt)±>D; 6 4 0 -■$> y^±.>V. 9 0 4-7"7->a 
9 0 l-/^a-I^^7f> 9 0 4-f 
>+— , 9 0 2, 9 0 3— n*?*— , 9 10-ti, 
9 2 0-^U>hII, 950-CPU#-l*. 9 6 0- 

[0 2] 




[0 3] [0 9] 




113 
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[0 4] 



[011] 



21 



CL1 



If l 

;Vgd24 



JVddl ^ 



» < 

2>V 52 



Vd1 
'137' 



Vg1 
101 -*t 



Vg2 



Vd> 



3i a n. 1 



3X 3X JX<JX 



Vg240 



40 



m 



Vdd2 



a 



(Sill 



_ T 



0- 

Vdd240 
I f f • 



Vd930 



33. XL Jl 1 



11 
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[01 5] 



m is 



212 12 



130 




137 135 



101 140 



[02 0] 



m 20 



[016] 
165 



204 



137 



113 




510 



200 
-170 

520 




iLl tL2 



[02 1] 

m 21 



135' 



140 110 135 



150 



VGn-1 



VGn 

O — 



VDn 
9 




GLn-1 



3t 



CLO 



Vs 



L_JT 



VCOM^ 



ftra¥8-46206 



(15) 

[017] [018] 
El 17 12 18 




